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[57] ABSTRACI‘ 
A supercharger control system for an internal combus 
tion engine wherein a control valve is advantageously 
placed in the inlet bypass of the supercharger. The 
control valve is activated and controlled by a combina 
tion of the throttle position and the pressure differential 
within the intake manifold. A linkage including a lost 
motion mechanism connects the control valve to the 
engine throttle valve for limiting the closing of the 
control valve for supercharging to corresponding open 
positions of the throttle valve. A pressure differential 
device urges the control valve toward a closed position 
for supercharging upon the occurrence of a lower pres 
sure at a venturi portion of the air intake than at a por 
tion upstream thereof at the supercharger outlet. 

6 Claims, 3 Drawing Figures 
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SUPERCHARGER CONTROL SYSTEM FOR 
INTERNAL COMBUSTION ENGINES 

The ?eld of the invention is supercharger control 
systems, and more particularly, supercharger control 
systems whereby regulation is accomplished by both 
throttle position and intake manifold pressure. 
Due to the high cost of operating internal combustion 

engines, it has become desirable to increase the ef? 
ciency of vehicles using internal combustion engines. 
One method of decreasing the cost of such an operation 
is to supercharge the internal combustion engine to 
increase the power produced by such an engine while 
maintaining the ef?ciencies of a smaller engine. The 
internal combustion engine may be supercharged either 
by using a pump which is adapted to be mechanically 
driven by the engine or by using a compressor which is 
driven by the exhaust gasses from the internal combus 
tion engine. 
When such a supercharger system is used, it is neces 

sary to limit the functions of the supercharging system 
in order to reduce engine power loss during idling, 
low-load and deceleration ranges, in which no super 
charge required. Similarly, it is necessary to ensure that 
the supercharger is functioning to improve the power in 
the engine in the high-load range. 
The present invention is directed to a system to con 

trol the activation and deactivation of superchargers in 
internal combustion engines. Such control maintains the 
advantages produced under high-load conditions while 
avoiding the detriments of using such a supercharged 
system under low-load conditions. The supercharger is 
located between the air inlet of the intake manifold and 
the intake manifold throttle valve. A control valve is 
advantageously located in the supercharger bypass. 
Closing the bypass control valve, thereby fully activat 
ing the supercharger, is limited by the position of the 
throttle and activated by the pressure differential be 
tween the supercharger exit pressure and the venturi 
carburetor pressure. 

In accomplishing the foregoing ‘control, an activation 
lever, whose rotation is limited in one direction by a 
stop pin, is pivotally mounted to the throttle. An activa 
tion linkage connects the activation lever with a regu 
lating lever pivotally mounted about the control valve. 
A control lever is connected to the control valve. One 
end of the control lever is connected to an actuator. The 
actuator has a diaphragm device which responds to the 
pressure differential between the supercharger exit and 
the venturi carburetor and is biased by a spring so as to 
maintain the control valve in the fully open position. 
The other end of the control lever has a stop pin on it to 
selectively engage the regulating lever which is biased 
by a spring to maintain the control valve in the fully 
open position. Upon movement of the throttle valve, 
the throttle lever selectively engages the activation 
lever which, through the activation linkage, selectively 
disengages the regulating lever from the control lever 
stop pin. The actuator will then close the control valve 
to the extent of the pressure differential within the in 
take manifold. An electromagnetic valve controls the 
vehicular speed at which the supercharger will be dis 
engaged by opening the bypass control valve. Fluctua 
tions in pressure within the actuator are regulated by 
internal ori?ces to allow gradual activation or deterio 
ration of the supercharger boost. 
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2 
Accordingly, it is an object of the present invention 

to provide a supercharger control system which will 
activate the supercharger under high-load conditions 
and deactivate the supercharger under low-load, decel 
eration and idling conditions or excessive high speed 
conditions. It is a further object of the invention to 
provide a supercharger control system which is regu 
lated by both the throttle position and intake manifold 
pressure. Other and more detailed objects of the inven 
tion will become apparent upon examination of the 
drawings and description contained herein, wherein: 
FIG. 1 is a schematic view showing the overall con 

struction of one embodiment of a supercharger control 
system; 
FIG. 2 is an enlarged view showing the portion cor 

responding to the bypass valve; and, 
FIG. 3 is a graph illustrating the relationship between 

the supercharge ef?ciency and the opening and closing 
operation of the throttle valve and the bypass valve. 
Turning in detail to the drawings, FIG. 1 illustrates 

an internal combustion engine body 1 which is con 
structed on a cylinder block 3 having a piston 2 slide 
ably ?tted therein, and a cylinder head 4 connected to a 
cylinder block 3 in an overlying fashion. A combustion 
chamber 5 is de?ned by the cylinder head 4 and the 
piston. Above the combustion chamber 5 there is an 
intake port 6 and an exhaust port 7 which are alterna 
tively opened and closed by the action of an intake 
valve 8 and an exhaust valve 9, respectively. An intake 
passage 10 and an exhaust passage 11 are connected to 
the respective ends of the intake port 6 and the exhaust 
port 7. 

In the intake passage 10 there is consecutively ar 
ranged from the downstream side thereof, a throttle 
valve 12 for opening and closing the intake passage 10, 
a venturi-type carburetor 13, a vane pump type super 
charger 14 and an air cleaner 15. The supercharger 14 is 
adapted to be mechanically driven by the engine crank 
shaft through a conventional belt and pulley arrange 
ment. 
The intake passage 10 is constructed with a bypass 

passage 16 which avoids the supercharger 14. As shown 
in FIGS. 1 and 2, in this bypass 16 there is disposed a 
bypass valve 17 mounted about a pivot pin 19 for open 
ing and closing the bypass l6. Af?xed to the pivot pin 
19 is a control lever 18 with two arms and formed sub 
stantially in the shape of a V. One arm of the control 
lever has a stop pin 39 on it; the other arm is connected 
to an actuator 20 through a connecting rod 23. 
The actuator has a casing 21 formed about a dia 

phragm 22, thus partitioning the inside of the actuator 
20 into a ?rst compartment R1 and a second compart 
ment R2. The actuator linkage 23 extends from the 
diaphragm 22 through the ?rst compartment R1 to one 
end of the control lever 18. A spring 24 is disposed in 
the second compartment R2 for biasing the diaphragm 
22 in a direction that tends to open the bypass valve 17. 
The ?rst compartment R1 is connected to a commu 

nication passage 25a with the intake passage 10 at the 
exit side of the supercharger 14. The second compart 
ment R2 has a second communication passage 25b in 
communication with the venturi 26 of the carburetor 
13. The ?rst communication passage 25a is equipped at 
its middle portion with an atmospheric vent passage 27. 
The atmospheric vent passage 27 is adapted to be 
opened and closed by the action of an electromagnetic 
valve 29 which is controlled by a vehicular speed sensor 
28. 
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In the preferred embodiment, the electromagnetic 
valve 29 operates to open the atmospheric communica 
tion passage 27 when the vehicular speed exceeds a 
predetermined value. Disposed in the ?rst communica 
tion passage 25a is an ori?ce 41 which regulates the rate 
of pressure increase in the ?rst compartment R1 due to 
the supercharger 14. The second ori?ce 42 is located in 
the atmospheric communication passage 27 to limit the 
discharge rate of the pressure from the ?rst compart 
ment R1 upon opening the electromagnetic valve 29. 
A throttle operating lever 31 is integrally formed 

with the throttle valve 12 about a pivot pin 30. The 
upper end of the operating lever 31 is connected to a 
wire 32 which is connected to the not-shown accelera 
tor pedal. Thus, the throttle valve 12 is opened by the 
depression of the accelerator pedal through the operat 
ing lever 31 and the wire 32 and is closed by the action 
of the not-shown return spring when the accelerator 
pedal is released. 
Hinged about the pivot pin 30 is an actuation lever 33 

with a stopper protrusion 36 formed thereon. The lower 
end of the actuation lever 33 is connected by an actua 
tion linkage 35 to the lower end of the regulating lever 
34 hinged about the bypass pivot pin 19. The stopper 
portion 36 is preferentially engaged with a stopper pin 
38 anchored in the outer wall of the intake passage 10 
by the tension of a return spring 37 which is connected 
to the regulating lever 34. This provides a lost-motion 
connection between the throttle valve 12 and control 

- valve 17 to limit the operation of the control valve 
under certain conditions. 

In the aforementioned state wherein the stopper 36 is 
‘ in engagement with the stopper pin 38, a stopper pin 40 
?tted in a protrusion 31a of the throttle control lever 31 
is disengaged from the actuation lever 33. After the 
throttle valve 12 is opened to a predetermined position, 

- the stopper pin 40 comes into engagement with and 
~> causes pivoting of the actuation lever 33 so that in turn 
~ the regulating lever 34 will be pivoted upon further 

- opening of the throttle valve due to the actuation link 
age 35 connecting the actuation lever 33 and the regu 
lating lever 34. The magnitude of closing movement of 
the control valve 17 is regulated by the position of ‘the 
throttle valve 12 when the regulation lever 34 is in 
contact with the stopper pin 39 in the control lever 18. 
Moreover, the bypass valve 17 is fully closed before the 
throttle valve 12 is fully opened. As a result, during the 
closing of the throttle valve 12, the bypass valve 17 
begins to be opened when the throttle valve 12 is closed 
past a predetermined angle from its fully opened posi 
tion. Although omitted from the drawings, the intake 
passage 10 and the bypass 16 are respectively equipped 
with members for regulating the fully opened position 
of the throttle valve 12 and the bypass valve 17. 
The operation of this embodiment will be described 

hereinafter. FIG. 3 illustrates the relationship between 
the opening of a throttle valve 12, the opening of the 
bypass valve 17 and the charge ef?ciency of the engine. 
Curve A corresponds to the case in which the bypass 
valve 17 is fully opened in all ranges, i.e., the bypass 
valve 17 is in its fully opened position regardless of the 
position of the throttle valve 12 so that no supercharg 
ing is conducted at any time. Curve B corresponds to 
the case in which the bypass valve 17 is fully closed in 
all ranges, i.e., where the bypass valve 17 is in its fully 
closed position regardless of the position of the throttle 
valve 12 such that supercharging is conducted at all 
times. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
In the idling, low-load and deceleration of the engine, 

the throttle valve 12 is slightly opened to the idling 
position. The stop pin 40 of the throttle operating lever 
31 is apart from the actuation lever 33. As a result, the 
bypass valve 17 is held in its fully opened state by the 
tension in the return spring 37 and by the elastic force in 
the valve opening spring 24 in the actuator 20. While 
the supercharger 14 is still being driven by the engine, 
the engine power loss is reduced, as indicated by seg 
ment a~b in FIG. 3, due to the by-pass control valve 17 
being in its fully open position. 

In the high-load range of the engine, the throttle 
valve 12 is open such that the stopper pin 40 of the 
throttle operating lever 31 engages the actuation lever 
33 and swings it in the same direction. As a result, the 
regulating lever 34 is swung in the same direction 
through the actuation linkage 35 to enable the bypass 
valve 17 to move, if indicated, as a result of the pressure 
differential in the intake manifold 10. As the throttle 
valve 12 is further opened, a vacuum in the venturi 26 of 
the carburetor 13 is introduced into the second com 
partment R2 through the second communication pas 
sage 25b. The pressure in the ?rst compartment R1 as 
introduced through the ?rst communication passage 
25a, will be substantially atmospheric pressure. As a 
result, the downward force of the diaphragm resulting 
from the pressure differential overcomes the set load of 
the valve opening spring 24 so that the bypass valve 17 
begins to be closed through the connecting rod 23, 
subject to engagement of the regulating lever 34 with 
the stop pin 39 of the control lever 18. As the bypass 
valve 17 closes, the supercharger 14 increases the 
charge ef?ciency, as indicated by segment b-c in FIG. 3. 
As the supercharger 14 exhibits its supercharging 

function, the pressure differential between the ?rst com 
partment R1 and the second compartment R2 continues 
the closing of the bypass valve 17. 

If the regulating lever 34 is disengaged from the stop 
pin 39, the bypass valve 17 will fully close and the su 
percharger 14 will exhibit its maximum supercharging 
as indicated by d in FIG. 3. 
When the throttle valve 12 is closed by a predeter 

mined angle from its fully open position, regulating 
lever 34 is brought into engagement with the stop pin 39 
of the control lever 18 to start opening the bypass valve 
17 due to the tension in the return spring 37. As the 
pressure differential between the ?rst chamber R1 and 
the second chamber R2 decreases, the bypass valve 17 
will be fully opened by the elastic force of the valve 
opening spring 24 of the actuator 20 and the return 
spring 37. 

In order to avoid excessive charge when the throttle 
valve 12 comes to its fully open position, an electromag 
netic valve 29 which is actuated by a vehicular speed 
sensor 28 set at a predetermined speed, vents the pres 
sure in the ?rst communication passage 25a to the atmo 
sphere through the atmospheric communication pas 
sage 27. This reduces the pressure differential between 
the ?rst compartment R1 and the second compartment 
R2 of the actuator 20, which allows the bypass valve 17 
to move toward an open position. Regulation of the 
flow through the ?rst communication passage 25a by 
the first ori?ce 41, and regulation of ?ow through the 
atmospheric vent passage 27 through the second ori?ce 
42, enables the bypass control valve 17 to become stable 
at a predetermined position. By ?nely adjusting the 
opening operation of the bypass valve 17 in the afore 
mentioned manner, the supercharging function of the 
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supercharger 14 can be deteriorated to regulate the 
vehicular speed to a predetermined value. 
While described above in its preferred embodiment, 

the present invention is not intended to be limited by 
such a description, and may be equally applied to an 
internal combustion engine with a fuel injection system, 
or any other type of internal combustion engine. 
We claim: 
1. The supercharger control system for an internal 

combustion engine having a throttle valve with a throt 
tle operating lever, an engine air inlet passage, a venturi 
type carburetor, comprising, a supercharger located in 
the engine air inlet passage upstream of the throttle 
valve, said supercharger being driven by the engine, a 
bypass within the engine inlet passage around said su 
percharger, a control valve with a control lever at 
tached thereto located within said bypass to control air 
?ow therethrough, a diaphragm device, a ?rst side of 
said diaphragm device being in communication with the 
engine inlet passage at the exit of said supercharger, a 
second side of said diaphragm being in communication 
with the venturi carburetor, a valve control linkage 
being constructed and arranged to open said control 
valve with increased vacuum in said ?rst side of said 
diaphragm, spring means biasing said diaphragm to 
open said control valve, an activation lever with a stop 
per protrustion therefrom, said activation lever being 
pivotally mounted about the throttle valve, a ?rst stop 
pin in the intake passage wall, a second stop pin on the 
throttle operating lever to selectively engage said acti 
vation lever, a regulation lever pivotally mounted about 
said control valve, a third stop pin on said control lever 
to selectively engage said regulating lever, an activation 
linkage connecting said activation lever and said regu~ 
lating lever so as to create reciprocating motion there 
between, and spring means biasing both said regulating 
lever against said third stop pin when said control valve 
is in the fully open position and said stopper protrusion 
against said ?rst stop pin. 

2. The supercharger control system as set forth in 
claim 1 wherein the pressure in said ?rst side of said 
diaphragm is regulated by an electromagnetic valve in 
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6 
said ?rst communication passage, a vent to the atmo‘ 
sphere, a vehicluar speed sensor, said electromagnetic 
valve being activated by said vehicluar speed sensor for 
opening said vent above a predetermined vehicle speed. 

3. The supercharger control system as set forth in 
claim 2 wherein said bypass control valve is arranged so 
as to be fully closed before the throttle valve is fully 
opened. 

4. A supercharger control system for an internal com 
bustion engine having an engine air inlet passage, a 
throttle valve in the inlet passage with a throttle operat 
ing lever, a supercharger located in the engine air inlet 
passage upstream of the throttle valve and being driven 
by the engine, and a bypass within the engine inlet pas 
sage around said supercharger, comprising, a control 
valve located within said bypass to control air flow 
therethrough, a pressure differential operated dia 
phragm device having a ?rst side of a diaphragm in 
communication with the engine inlet passage at the exit 
of said supercharger and a second side in communica 
tion with a venturi portion of the air inlet passage down 
stream thereof, means connecting said control valve 
and said diaphragm device for closing said control 
valve with increased pressure in said ?rst side of said 
diaphragm relative to said second side, spring means 
biasing said diaphragm toward opening said control 
valve, and means connecting said throttle valve to said 
control valve including a lost-motion mechanism for 
limiting the closing movement of said control valve in 
relationship to the opening of said throttle valve. 

5. The supercharger control system of claim 4 
wherein said lost-motion mechanism includes means for 
causing full opening of said control valve at small open 
ing positions of said throttle valve. 

6. The supercharger control system of claim 4 
wherein said diaphragm device includes means for re 
ducing the pressure on said ?rst side of said diaphragm 
as a result of high vehicle speed without regard for the 
pressure at the exit of said supercharger to allow open 
ing of said control valve and reducing the supercharg 
ing effect. 

1‘ * * 1k 1! 


